United States Air and Radiation 430-B-97-040
Environmental Protection (6202)) December 1997
Agency (Updated Spring 2000)

Putting Energy
Into Profits

ENERGY STAR® Small Business Guide

== AT
N|

EPA

e 115

SMALL BUSINESS




EPA would like to thank Aspen Systems for its contribution to this publication.

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government or any
agency thereof.




%

SMALL BUSINESS

Welcome



Welcome

Thanks for Joining

hen you pay your electric bill
or gas bill each month, you
probably don’t care too much
about kilowatt-hours or
therms. Whether you own your own
building or are a tenant, you want
heat, air conditioning, lighting, and
other services at the lowest possible
cost. The Enercy STAR® Small Business
Guide can help you get the most
from your equipment and facility and
increase your profits. We call this
energy optimization; you’ll just call
it smart business.

In the “energy crisis” of the 1970s,
conservation meant being colder in the
winter and hotter in the summer; you
sacrificed to lower your energy use.
Since then there have been tremen-
dous technological advances in
building systems and controls. As a
result you can often get off-the-shelf
building technologies that provide
higher comfort for significantly less
than you are currently spending.

Let’s Look at Some
Examples

Imagine a warehouse area that you just
can’t keep warm in the winter. Replac-
ing the natural gas unit heaters with
gas-fired radiant heaters can reduce
your fuel use by 30 percent while
keeping your employees comfortable
so they can do their best work.

Say you have some incandescent flood
lights mounted outside your building
for security. Replacing these with a
small number of high-pressure sodium
fixtures could save 80 percent of the
electricity while increasing the light

level (see page 44). That can save you
big money. In addition, installing
photocell controls will ensure that the
lights will always be off during the day
and on at night to deter vandals or
burglars who may be lurking in the
shadows.

Have you experienced eye fatigue or
headaches from working under the
glare of older fluorescent lights? Do
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Get more work done and

you have trouble viewing your com- SPend less by upgr ading
puter monitor because the lighting in your existing Iighting with
the room is too bright? Upgrading your .

newer technologies.

existing lighting with newer technolo-
gies can increase visual comfort and
allow you and your employees to

get more work done while you spend

Our ENERGY STAR® Small Business Agreement

What We Provide

Accurate, unbiased information on energy-efficiency technologies.
A toll-free customer service hotline and an interactive Web site.

A finance directory of banks and other institutions that offer financing to
small businesses for energy-efficiency upgrades.

Educational and public relations materials to promote your success.

Your Commitment

Voluntarily upgrade the efficiency of your energy-using equipment when it
is profitable and has a simple payback of three years or less. This means you
recuperate your investment cost within three years; after that, the savings
go to your bottom line.

Implement the upgrades within three years, but only when they maintain or
improve facility quality and comfort.

Consider purchasing ENERGY STAR-labeled equipment when you are
planning to replace office equipment.

Consider telling us about your upgrade. Although you do not have to
report back to us, if you do we’ll provide you with further public recogni-
tion and you will be eligible for a national award.

ENErGY STAR® Small Business Guide iii



Welcome . ......coeeeeee

SLIGO

(

ELCEMENTARY

b eE M TH

SEHCOT

.‘l HE7

AYE A

\

Kenneth Gair, facilities manager for the Sligo School, invested $44,728 (and received
$27,527 in utility incentives) to perform upgrades on the school building. With a
1.5-year overall payback on the energy investments, he saved enough money to build
the kids a new playground and return $11,136 a year to the school. See page 47

for details.

Let us publicize your
success!

iv ENercy STAR® Small Business Guide

20 to 50 percent less than with old
equipment.

The Enercy Star® Small Business
program will help you apply solutions
such as these to your business so you
can save money, optimize energy use,
and help protect the environment. As
an ENerGy Star Small Business Partner,
you have access to unbiased informa-
tion on building technologies and the
upgrade process.

For more information, call us toll free
at 1-888-STAR YES or visit our Web site
at www.epa.gov/smallbiz.

Where To Find What You
Need in This Guide

We realize your time is very valuable
to your business, so we've designed
this guide to quickly get you the
information you need. This section
is your key to finding information

in this guide.

Section 1, Getting the Job Done, gives
you practical advice on how to over-
come the technical, financial, and
managerial hurdles that you may
encounter on the path to improving

your bottom line through energy
optimization. In this section, we

give you proven strategies to identify
the best energy upgrades for your
business. We also discuss how you can
finance these upgrades, and we give
you time-tested guidelines for selecting
contractors to help you get the job
done.

Section 2, Technical Support, de-
scribes the many technologies that can
improve your energy efficiency. You
probably expect that lighting, heating,
cooling, and water heating are covered
in depth; however, you may be a little
surprised to find out how much money
selecting the right office equipment
can save. And we include a discussion
of techniques to optimize your paper
use that will save you money while
preserving our nation’s forests.

Throughout Section 2 we identify
simple measures that you can do
yourself in just a few minutes. And
for the more involved upgrades, we
explain the solutions and the terms
so that you can be a smarter shopper
when interacting with contractors
and suppliers.

Section 3, Supporting Material,
contains a glossary that will help you
understand unfamiliar terms and new
technologies. There are tables you can
use to compare your energy use and
costs with similar businesses in your
region. This section also has a check-
list of ways to improve your facility’s
energy efficiency and a shopping list
of things to look for when buying or
leasing a building.

We make celebrating your success
easy with a card at the end of this
guide that you can use to describe
your upgrade projects. Your facility
may be featured in ENErGY STAR case
studies, and your company can be
publicly recognized for exemplary
environmental responsibility in
addition to good business practices.



Additional ENERGY STAR®
Services

As an ENErGY STar Small Business,
you have access to the full range

of technical materials and services
available to our largest Partners.
These include seminars, workshops,
and written materials on energy-
efficiency upgrades as well as bro-
chures and promotional information
that you can use to highlight your
participation to your customers. See
page 9 for some of the references
available to ENErGY Star Partners.

Feel free to call the toll-free hotline
(1-888-STAR YES) at any time to find
out about additional materials and
publications. You may discover that
you can do certain projects in-house
after reviewing the relevant publica-
tions, or you may be cautioned about
doing a project yourself and may
decide to enlist the help of profession-
als. Regardless, we will help you
become a smarter buyer and ask the
right questions.

If you have access to the World Wide
Web, we invite you to visit the
ENErGY Star Small Business Web site
at www.epa.gov/smallbiz. From there
you can explore the materials and
services available to large and small
businesses, and you can also link to
energy-efficiency sites throughout

the Internet.

ceesescesessss Welcome

Selected Reading

I’'ve got no time.

Read “Finding the Time” and “Learning About Energy
Efficiency” in Section 1. A consultant or an ENErGY
Star Buildings Ally will be able to identify upgrade
options for you with only a limited investment of
your time.

I have access to in-house technical help.

Read Section 1 and then pass this guide to your in-
house staff. One week later, schedule a meeting to
review the technologies and upgrades that might
be appropriate for your business and to establish a
preliminary timeline.

I don’t have technical staff and would
likely contract out all work.

Read or scan through this entire guide so you can
determine which equipment to focus on and who
to call for help.

ENerGY STAR® Small Business Guide v
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Finding the Time

e understand how important

your time is to your business.

We’re also convinced that

energy-efficiency upgrades are
well worth your consideration due to
the savings and improved comfort that
they bring.

Getting Started With
Few Hassles

Here are strategies to jump-start your
energy savings with a limited invest-
ment of your time.

e Ask your utility if they offer free or
inexpensive energy audits.

o Invite lighting contractors and
heating, ventilating, and air-
conditioning (HVAC) contractors
to your facility to suggest upgrades.

o Leverage your time by drawing on
the expertise of ENerGy Star Build-
ings Allies. Call 1-888-STAR YES
for your nearest Ally. Or see the
Ally Services and Products (ASAP)
Directory on-line through the
ENErRGY STAR Web site (www.epa.gov/
energystar.html for a directory of
contractors.

o Contract with an energy professional
to coordinate and manage your
project.

e Select turnkey services from an
Energy Services Company (ESCO);
see page 8.

o Unload responsibilities onto energy
professionals when you discover a
particular project is taking more of
your time than you can afford.

The Cost of Delay

While we often think of upgrade
projects in terms of how quickly the
investment is paid off through the
savings, we don’t usually recognize the
other side of this equation. For each
month or year that you delay your
upgrade projects, you completely lose
that potential savings forever.

- N e
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Many consulting engineers,
utilities, and ENErGY STAR®
Buildings Allies offer their
services to review propos-
als, oversee contractors,
and attend project
meetings.

Consider a business with annual energy
costs of $25,000. If a comprehensive

upgrade program could reduce energy

use by 30 percent, this business
could save $7,500 per year.
Assume that the cost of
implementing these
measures results in a
3-year simple payback,
which is typical. In
delaying the upgrade, this
business is forfeiting a low-
risk investment opportunity at

27 percent interest.

ENercy STAR® Small Business Guide 3



Getting the Money Jan

he key issue is, how do you pay

for the upgrades? Not a problem.

Energy-efficiency upgrades

make such good business sense
that there are many traditional and
nontraditional financial resources to
use in funding that can provide you
with a positive cash flow for your
business.

For inexpensive projects, you'll want
to fund your upgrades from your own
internal funds. This is the best way to
keep payback time low and return

on investment high. The overhead
costs of financing are too high for
small projects.

For larger jobs, small businesses

often don’t have the convenient cash
reserves or revolving credit facilities
that large corporations do. Cash flow
limitations can make capital funding
from reserves simply impossible. In
such situations, financing is the only
way the project can be implemented.
Fortunately, a wide variety of sources
and mechanisms has evolved over the
past few years to help small businesses
maintain a positive cash flow while
implementing energy-efficiency
projects.

ENERGY STAR® Small
Business Finance Directory

Resources are available through the
ENErGY Star Small Business program

to help you find financing. EPA does
not endorse individual lenders, but we
provide a comprehensive list of small
business lenders. If you have Internet
access, the Web site at www.epa.gov/
smallbiz features the finance directory,
which provides direct access to lenders
who offer such loans and contains

e e eeeeeees...Gettingthe JobDone
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some Web links; you can also down-
load the current version of the finance
directory from the Web site. The
current version of the finance direc-
tory may also be requested by calling
the toll-free Energy Star hotline at
1-888-STAR YES.

Conventional Loan
Sources

Conventional loans are a common

o . The ENercy STAR® finance
financing option for many energy

projects. Several different sources directory makes it easy
for these loans are listed below. to find lenders f'or small
Small Business Administration business energy upgrade
Microloans. Your business banker Projects,

can use the Small Business Adminis-
tration’s (SBA’s) 7A loan guaranty

e Ee Ter Qo @edode Optker Doy Wados ey
zlo[a|d]&|=|E|R|n] "]
¥ Loty oy o oow ro ey e T o F by =

whafi el | tariConl | Gwmratorw | meiemcs | M | ol |

Sewrdh For lenders by aren serviced o services provided,
Pl char

T G ||l\.l\].ll\.ll:ilul'.-"l"'d 3

7 Bervces Prowsded [T Lo _rl
"l |

_Smarch |

Bnrsn Seracan Cender

sl Dermmemt fiore
The ENErGY STAR Small Business finance directory is available on-line in searchable

format, with direct links to participating lenders. Alternatively, you can call the
toll-free hotline at 1-888-STARYES to request the list for your area.

=3

ENercy STAR® Small Business Guide 5



GettingtheJobDone . . . ... .........

Legislation in the summer
of 1996 extended the
ability of businesses to
deduct equipment up-
grades as an expense.

6 ENercy STAR® Small Business Guide

Savings Implications

f you borrow money to pay for
I energy-saving measures, keep two
considerations in mind. First, you may
want to arrange the loan period to
be long enough so that you realize a
positive cash flow each month. That is,
if you implement a $4,000 measure
that saves $1,200 per year ($100 per
month), then you could arrange a loan
that pays back the $4,000 at a rate of
less than $100 per month. This way
your business will always see a positive
cash flow for the measure. This cash
flow will be smaller while you're paying
off the loan but will increase dramati-
cally once the loan is paid off.

Second, financing your upgrades with a
loan will slightly extend your payback
period and reduce your internal rate of
return. Be sure to incorporate this
factor into your business analysis.

programs, such as the microloan and
low-documentation programs, to back
loans for energy-efficiency projects.
Call SBA at 1-800-8-ASK SBA or see
their Web site (www.sba.gov) for
more information.

Supplier Loans. Many suppliers offer
financing in combination with installa-
tion of their equipment. You’ll want to
make sure the interest rate is compa-
rable to what you can get elsewhere.

Utility Loans. Your utility may have
a low-interest loan program to under-
write energy-efficiency projects.

Finally, your state energy office may
be aware of alternative sources of
grant monies and loans for businesses
like yours.

Performance Contracting

Financing your project yourself through
a cash purchase or a loan requires you
to shoulder all the responsibility for the
project’s success. Performance contract-
ing, available primarily through Energy
Services Companies (see page 8), is

an alternative way to finance energy-
efficiency projects. You receive a lower
level of cost savings at first but have
insurance that your actual savings will
meet your expectations. Performance
contracts are typically negotiated with
no up-front cost to the building owner,
and all project expenses are paid for by
the energy savings. A detailed explana-
tion of performance contracts is found
in Financing Your Energy-Efficiency
Upgrade, EPA 430-B-97-003. Call the
ENerGY Star hotline at 1-888-STAR YES
for this or other publications.

Reinvestment of Savings

The ExerGY StarR program emphasizes a
staged approach to energy investment
projects (see page 31). Part of the
reason for this is technical, but another
part is that you can use the cost savings
from your first project to fund your
second project, your third project, and
SO on.

Tax Implications

Legislation in the summer of 1996
extended the ability of businesses to
deduct equipment upgrades as an
expense. This can save you money by
taking capital costs that normally would
be amortized and deducted from de-
clared profit over several years and
advancing the costs into a current year
tax deduction. We suggest that you
contact your accountant for more
information on how upgrade projects
can reduce your taxes and improve
your cash flow.



Learning About Energy R

Efficiency

f you're like most small business

operators, you know a lot more

about running your business than

about the intricacies of motors,
lighting, or air conditioning. We under-
stand you may be reluctant to take on
the challenges of building upgrade
projects, especially when your existing
equipment works just fine. We will
help you successfully implement up-
grades by relying heavily on energy
professionals and ENErGY STAR re-
sources. We will help you through the
process, and we can answer your most
difficult questions.

Energy-Efficiency Basics

Building technologies have been
advancing at a striking pace over the
past decade. It is now possible to
perform upgrades that reduce energy
use by up to 50 percent in some cases.
If your building’s lighting and heating/
cooling systems are more than 10 years
old, you could potentially see big
savings by upgrading them. Some of
the key opportunities are described
below.

Lighting. Even though the light bulb
is still the symbol of innovation, old
incandescent bulbs consume 75 per-
cent more electricity than compact
fluorescent bulbs. There are also new
technologies to reduce the energy

use of fluorescent fixtures. And
occupancy sensors, which turn lights
off in unoccupied areas, have become
surprisingly inexpensive (see page 45).
Look around your building. If you use
just about any fixtures that are more
than 10 years old, your building is a
good candidate for a lighting upgrade.

e e e eeeeeene...@Gettingthe JobDone
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Building Tune-Up. Get your building
back to its original performance. See
page 49 for more information.

Office Equipment and Paper Use.
Selecting ENErGY STAR equipment when
you purchase new computers or office
equipment and encouraging a few
simple practices among your employ-
ees will yield energy savings with
absolutely no investment cost.
See pages 51 and 55 for more
information.

Consider Some of the Traditional
Myths About Equipment and Energy Use

Myth: Leaving computers on helps them last longer.

Reality: Today’s computers do not suffer from being turned on and off
thousands of times. In fact, turning computers off when they’re not
being used lowers the amount of dust buildup inside, which helps them
last longer while saving you money.

Myth: Energy costs are an insignificant part of total expenses.

Reality: Typical restaurateurs and grocers spend as much on energy as
they earn in total profits. Furthermore, improved employee comfort
and productivity (which are common after building upgrades) can lead
to much greater profit than is indicated by your reduced utility bills.'

Myth: Fluorescent lights last longer if not turned on and off.

Reality: Switching fluorescent lights on and off does slightly shorten
their life. However, any time the lights will not be needed for more
than about 10 minutes, you save more money by turning them off than
by leaving them on.

Myth: | should replace old equipment with more efficient versions only as
the old stuff breaks.

Reality: With some new technologies, such as T-8 fluorescent lights
(20 to 60 percent savings) or light-emitting diode (LED) exit signs
(up to 90 percent savings), there’s just no reason to wait. You can
start saving money on energy and maintenance costs right away.

! ASHRAE Journdl, January, 1997.

ENercy STAR® Small Business Guide 7



Unique opportunities for
energy savings are avail-
able for each business.

GettingtheJobDone . . . ... .........

Water Heating and Water Conserva-
tion. You may be paying more than
you have to for water use or water

Refrigeration. Check your seals
regularly and specify high-efficiency
evaporator fans when you buy new
systems. These and other operations
and maintenance guidelines will keep
your refrigeration equipment working
at peak efficiency. See page 63 for
additional ideas.

Building Construction. Starting on
page 65 is a review of the steps to
upgrade your building’s walls, roof,
and windows to get the most comfort
from your heating and cooling units.

heating. Learn more starting on page 57.

Installation Support

Lean on outside contractors for expertise and installation.
Available resources include ESCOs and conventional contractors:

Energy Services Companies (ESCOs) offer turnkey services that are
excellent alternatives for larger projects.The company will perform an audit
(usually free) to identify savings opportunities and will arrange financing,
coordinate contractors, and perform all project management. Often these
projects are financed as performance contracts, where the ESCO receives a
portion of the savings generated by the project. The National Association of
Energy Services Companies (NAESCO) can refer you to the ESCOs in your
area; call (202) 822-0950 or visit the Web site at www.naesco.org.

Lighting contractors will be familiar with all aspects of lighting design and
can conduct lighting audits, recommend replacements, and calculate energy
and cost savings. Lighting contractors are the best choice when the project
is high profile or requires significant lighting redesign.

Electrical contractors have skills installing motors, modifying equipment,
and performing straightforward lighting upgrades.

Mechanical contractors specialize in the heating, cooling, and ventilating
systems at a facility. They can coordinate the work of subcontractors and
interface with installers of Energy Management Systems (EMSs) if required.

Controls contractors specialize in the automatic controls for heating,
cooling, ventilating, lighting, and emergency systems. Installation of a central
computerized control system with advanced energy savings functions (also
known as EMS) is cost effective for many facilities.

Operations and maintenance contractors will perform routine
preventive maintenance that can extend equipment life and reduce
energy use.

8 ENercy STAR® Small Business Guide

Heating and Cooling. Inexpensive
modifications such as installing pro-
grammable thermostats and cleaning
your filters can often significantly
reduce your heating or cooling costs.
Thinking of replacing your old system?
See page 71 to explore the options
before you buy, because it may be
worth a little extra to buy a high-
efficiency unit. If your existing system is
old enough, it may be cost effective to
replace it with a new one immediately.

Other Opportunities. Each business
has unique opportunities for energy
savings based on the particular equip-
ment it uses or the processes that
occur. Many of these measures are
discussed starting on page 77; you
can also call the Enercy Star hotline at
1-888-STAR YES for information on
measures not covered in this guide.

Lean on Experts for Advice

The type of help you will need to start
your upgrade projects depends on

(1) the amount and skill level of in-
house support, (2) the type of project,
and (3) project size. To begin, you may
need the help of a consultant or an
energy auditor to identify upgrade
opportunities. If your in-house support
is extremely limited, you may need
some level of management or oversight
by a consultant other than the contrac-
tor performing the work. Typically this
is money well spent, because just like
hiring a professional accountant to
prepare your tax returns, professional
consultants or auditors often save you
more money and provide fast and
efficient results that allow you to make
knowledgeable choices concerning
energy-efficiency upgrades.

Start with a free energy audit where
available. First call your electric or

gas utility. Almost half of the country’s
biggest utility companies offer free

or subsidized energy audits for com-
mercial customers to identify energy-
efficiency opportunities. These



audits may not identify too many
fuel-switching opportunities that
convert you from the sponsoring
utility’s product, but otherwise they
are an excellent and objective way

to get started. Some utilities give out
compact fluorescent lamps for free

to their customers. If you don’t have
any luck there, you can sometimes
call your electrical or heating, ventilat-
ing, and air-conditioning (HVAC)
contractors for free walk-through
audits. Just recognize that the
contractor’s agenda for such an audit
will include a sales pitch; if you don'’t
have a long-term relationship with
your contractor, you will want to
carefully consider capital-intensive
recommendations. If you don’t have
a contractor, call 1-888-STAR YES
and ask for your nearest ENERGY STAR
Buildings Ally. ENercy Star Buildings
Allies have received training in strate-
gies to upgrade building systems to
optimize performance.

For large projects outside your realm
of expertise, consider hiring consult-
ants to prepare bid documents or to
verify the work of contractors. (For
more information, see page 15.) As a
rule of thumb, it is worthwhile to have
a management investment of 3 percent
to 10 percent of the project cost so an
independent expert can oversee major
projects. This premium doesn’t detract
much from your payback and is a
good insurance policy. Look in the
yellow pages of your phone book un-
der Engineering Consultants, or similar
titles, or call 1-888-STAR YES for the
name of your nearest ENERGY STAR
Buildings Ally.

For information about financial or
technical assistance that is available
for energy-efficiency upgrades, call
the Small Business Administration at
1-800-8-ASK SBA or visit the Web site
at www.sba.gov/ and ask for the num-
ber of your local office. You can also
call the chamber of commerce or your
state energy office.

e e e eeeeeene...@Gettingthe JobDone

Where Can | Learn More?

For more information on energy
technologies and audit capabilities,
contact:

e Air Conditioning Contractors of
America (ACCA): (301) 384-2222

e American Consulting Engineers
Council (ACEC): (202) 347-7474

e American Society of Heating,
Refrigeration, and Air-Conditioning
Engineers (ASHRAE): 1-800-527-4723
or (404) 636-8400; www.ashrae.org

e American Society of Mechanical
Engineers (ASME): 1-800-THE-ASME
or (301) 937-2799; www.asme.org

e American Solar Energy Society
(ASES): (303) 443-3130; www.ases.org

e Association of Energy Engineers
(AEE): (770) 447-5083, ext. 220;
www.aeecenter.org

e The Association of Energy Service
Professionals (AESP): (407) 361-0023

o Center for Renewable Energy and
Sustainable Technologies (CREST):
1-888-44CREST; www.solstice.crest.org/

o FElectric Power Research Institute
(EPRD: www.epri.com

o The Energy-Efficiency and Renew-
able Energy Clearinghouse (EREC):
1-800-313-3774 or (650) 855-2000;
www.eren.doe.gov

e EnerGy Star Buildings Allies:
1-888-STAR YES; www.epa.gov/asap/

o ENErGY Star Small Business
Hotline: 1-888-STAR YES;
www.epa.gov/smallbiz

o Energy User News: (248) 362-3700;
WWW.ENergyusernews.com

o Lighting Research Center:
(518) 687-7100; www.Irc.rpi.edu

o National Association of Energy
Services Companies (NAESCO):
(202) 822-0950; www.naesco.org

« National Society of Professional
Engineers (NSPE): (703) 684-2800;
WWW.Nspe.org

Look in the yellow pages
of your phone book under
Engineering Consultants,
or similar titles, or call
1-888-STARYES for the
name of your nearest
Enercy STaR® Buildings Ally.

ENercy STAR® Small Business Guide 9
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Case Study

Subway Franchises Make Bread of Another Kind

Twenty thousand dollars can buy a lot of bread.
That's what Subway franchise owner Steve Kaplan
is saving by installing energy-efficient equipment,
including lighting, in seven Subway locations in
Oklahoma. With these improvements he reduced
his energy costs by 40 percent and made his
restaurants more attrac-
tive and comfortable
for customers. In
addition to properly
lighting his restaurants,
Kaplan makes his energy-efficient

equipment upgrades where he will get a 3-

year payback or better. Because Kaplan leases the
space for all seven of his Subway franchises, he
upgrades only when he plans to renew a lease
that is at least three to five years in length.

Just the Right Light To Whet
Your Appetite

Kaplan changed his stores’ lighting from 40-watt
T-12 lamps with magnetic ballasts to 32-watt T-8
lamps with electronic ballasts and reflectors. “After
I installed the energy-efficient lighting,” he said,
“my customers said the produce looked fresher
and more appealing” thanks to the better color-
rendering of the T-8 lamps he
installed. Subway franchises are
required to have a high light level,
and Kaplan’s lighting upgrades
maintain this very bright level even
though each fixture was reduced
from four bulbs to two.

Cool as a Cucumber
Sandwich

The store’s kitchen equipment generates so much
heat that the air conditioning runs year-round. Ice
makers are one of the main heat sources. To
reduce his air-conditioning costs, Kaplan has
invested in water-cooled condensers for ice
makers in some of his stores so the heat from

the ice makers goes into the water instead of the
room. His choice of stores depends on whether
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his water or electricity utility costs are higher in the
area. For the future he’s looking into buying ice
makers that have separate condensers so the heat
from the ice makers can be sent straight outside.

Customer Comfort Comes First

Kaplan wants his stores to be inviting year-round
with plenty of air-conditioning capacity, so when-
ever he opens a new store he replaces the old air
conditioner with a large, high-efficiency unit. The
units run all the time so paying a premium for
high-efficiency units is well worth it for him. To
keep his costs from going through the roof, he also
installs ceiling fans. They add to the ambiance, and
the slight breeze they
provide allows him to
set his air conditioner
three to five degrees
higher without any
sacrifice in comfort.
This saves him a good
amount of dough.

L3l

Upgrades Are Piled High With
All The Trimmings

Kaplan has switched from electric to gas water
heaters with just a 1-year payback on the installa-
tion thanks to the low cost of gas, even including
the cost to build a special fire-retardant closet and
install a roof vent. His windows are all tinted to
keep out heat from the sun. Maintenance is an
inexpensive way to save money, and Kaplan takes
advantage by regularly inspecting his refrigerator
and freezer door gaskets.

Rolling in the Dough

Overall, Kaplan saves $20,000 per year from his
upgrades. The upgrades also make his food look
more appealing and keep his customers more
comfortable. Participation in the ENERGY STaR
program helped Kaplan make the right decisions
and gave him free publicity. That's smart business.
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Making a Good Building

Even Better

NERGY STAR Partners have reduced
their buildings’ energy costs by
an average of about 30 percent,
and upgrades at these sites
continue. But even if your building
is already relatively energy efficient,
almost every commercial building can
have its energy costs reduced by at
least 10 percent with measures that
pay for themselves in less than three
years. Energy cost reduction of 50
percent or more will be economically
profitable at some sites.

The best way to measure your energy

use is by calculating it per square foot

and comparing it with other buildings

that conduct the same type of business
that you do. Fill out the worksheet on

page 12.

Once you have calculated your electric
energy intensity, look at the pie charts
on pages 13 and 14. The charts show
the national average of typical annual
energy use by building type for all-
electric buildings. The pie pieces are
sized according to total energy use and
are labeled according to equipment
type. Certainly an office in Miami, FL,
will use more energy than the same
type of office in downtown San
Francisco, CA, so be sure to consider
heating and cooling variations in your
comparison.

Keep in mind that the values on pages
13 and 14 are averages. An “average”
business will typically have profitable
opportunities to lower its bills by 30
percent. A business using more than
the average amount of electricity

may have even better opportunities.
Even a business significantly below

the average can usually find potential
savings through measures that empha-

size the newest technologies (such as
ENErGY StaR Office equipment).

To find the best upgrades for your
building and equipment, you will want
to identify the area of your highest
energy use. The best place to start is
to review your electric, natural gas,
fuel oil, and other energy bills for the
past year. Select your highest bill. Is

it highest in the summer? This could
indicate high air-conditioning costs.

Is it highest in the winter? If you
currently have electric resistance heat,
you may save money by converting to
natural gas or fuel oil. Are your electric
bills higher in spring and fall than in
summer and winter? Simple modifica-
tions to your heating and cooling
systems may provide excellent savings.

Many times you will discover that your
peak electricity use occurs during a
time of year when rates are highest.
In addition, your electric bills may
have a demand charge component,
which is a charge based on your peak
rate of electricity use. These factors
make it especially important to select
energy-efficiency upgrades that will
lower your energy use when the
utility’s rates are at their highest or
when your facility’s demand is at

its peak.

- N e
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ENercy STAR® Partners
have reduced their build-
ings’ energy costs by an
average of about 30
percent.

Electric
Use
(kW) Peak Demand
Midnight Noon Midnight

If you are charged a “demand charge” on your electric bill, you pay a fee based on your
peak rate of electricity consumption. Lowering your peak rate of usage can save big.

ENerGY STAR® Small Business Guide |1
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How Efficient Are You?

Use this worksheet to compute your electric energy intensity.

I. Look through a few of your electric bills, (A) kWh/month
including winter, spring, fall,and summer
months if possible.Write the average
kilowatt-hour (kWWh) per month on line (A).

2. Multiply (A) by 12 to compute your (B) kWh/year
approximate annual electricity use.
Write this number on line (B).

3. On line (C), write down the size of your © square feet
facility in square feet.

4. Calculate your electric energy (D) kWh/sq.ft./year
intensity by dividing (B) by (C) to get
the overall kWh per square foot per year.
Write this number on line (D).

5. Compare the number on line (D) with the results
of similar businesses around the country (your
competitors) so you can find out where you
stand in relation to your peers. See the pie charts
on the next two pages.

The electric energy intensity you just calculated does not include the fuel oil, natural gas, purchased
steam, or propane your business may use. If you would like to compare your total energy use and costs with
similar businesses in your climate region, see Average Energy Use and Costs Throughout the United
States on page 91.

Using Utility Bills To Forecast Upgrade Costs

You can use your current utility bills to estimate the total cost of upgrades that may be cost effective. EPA’s
experience with energy-efficiency upgrades has shown upgrade savings to be between 10 and 50 percent of
existing utility bills. Because the typical upgrade costs three times what it saves in one year, you

can anticipate an upgrade budget of roughly 100 to 150 percent of your total annual utility bills.

For example, if your annual utility bill is $24,000 (for all fuels), it may be cost effective to
anticipate spending $24,000 to $36,000 on upgrading your equipment. (You can find
information on financing these upgrades starting on page 27.) This budget can be a good
reality check once you start getting prices from suppliers and contractors. Of course, you
may encounter savings higher or lower than this depending on your facility.
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Your Business Type

Compare Your Business With the National Averages

Your Electric
Energy Intensity

National Average
Electric Energy Intensity

How Your Electric
Energy Is Used

(kWh/sq.ft./year) (kWh/sq.ft./year)
Lights 12% Miscellaneous 5%
Heating 22%
Woarehouse Line (D) 6.5 Refrigeration 32% Cooling 16%
from worksheet
Ventilati %
on page 12 Cooking 4% entilation 7%
Water Heating 2%
Lights 17% Miscellaneous 4%
School Line (D) 9.0 Refrigeration 2% Heating 40%
Cooking 4%
from worksheet
on page 12 Water Heating 8%
Cooling 19%
Ventilation 6%
Miscellaneous 5%
Lights 16%
. . Heating 26%
Lodging Line (D) 15.3 Refrigeration 4%
from worksheet Cooking 8%
2 Cooling 22%
on page |
Water Heating 14% Ventilation 5%
Miscellaneous 5%
Lights 26% Heating 19%
Retail Line (D) 15.3
from worksheet Cooling 27%
Refrigeration 10%
on page |2
Cooking 3%
Water Heating 4% Ventilation 6%
Miscellaneous 10%
. Heating 24%
Office Line (D) 16.5 Lights 24% eating
from worksheet
on page 12

Refrigeration 1%
Cooking 2%
Water Heating 4%

Cooling 24%

Ventilation | 1%
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Compare Your Business With the National Averages (continued)

Your Business Type Your Electric National Average How Your Electric
Energy Intensity Electric Energy Intensity Energy Is Used
(kWh/sq.ft./year) (kWhsq.ft./year)
Lights 19% Miscellaneous 3%
Heating 26%
College Line (D) 18.6
from worksheet Refrigeration 7%
on page 12 Cooking 7% Cooling 18%
Water Heating 14% I— Ventilation 6%
Lights 18% Miscellaneous 6%
Heating 26%
Health Line (D) 223
Refrigeration 3%
from worksheet e
Cooking 4%
on page |12 Cooling 25%
Water Heating 8%
Ventilation 10%
Lights 13% Miscellaneous 5%
Heating 11%
Refrigeration
i 16%
Restaurant Line (D) 434 Cooling
from worksheet 18%
on page 12 Cooking 21%
Ventilation 5%
Water Heating | 1%
Lights 23% Miscellaneous
3%
. Heating 13%
Grocery Line (D) 52.5
from worksheet .
12 Refrigeration Cooling
on page 38% 1%
Ventilation 4%
Cooking 5% Water Heating 2%
Miscellaneous 5%
Lights 13%
. . Heating 29%
Miscellaneous Line (D) 12.3 I
Refrigeration 20%
from worksheet
on page 12 Cooking 3% Cooling 19%

Ventilation 7%

Water Heating 4%

Note: Pie charts reflect proportions for typical all-electric buildings.
Data aggregated from the Electric Power Research Institute’s COMMEND User’s Manual, U.S. DOE’s Commercial Building Energy
Consumption Survey,and Aspen Systems Corporation research data.
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Selecting a Contractor

nce you have identified projects
that will optimize your facility’s
energy-related costs, you face
the challenge of selecting
contractors to perform the work.

Your selection of contractors and other
energy professionals will have a strong
bearing on the success of your up-
grade program. Some contractors may
recommend upgrades that are less than
optimum due to either a hidden sales
agenda or limited experience with
other technologies. If you have a
question about a contractor’s recom-
mendations, the ENErGY STar hotline
(1-888-STAR YES) is an excellent
source for unbiased information.

Resources Through ENERGY
STAR® Small Business

Selecting contractors and other profes-
sionals who are EnerGy Star Buildings
Allies will help ensure that your job will
be performed in accordance with the
latest energy-efficiency technologies. A
list of participants can be obtained by
calling the EPA ExerGy Star hotline at
1-888-STAR YES. Or see the Ally Services
and Products (ASAP) Directory available
on-line through the Exercy Star Web site
(www.epa.gov/energystar.html), where
you can search for ENery Star Buildings
Allies by type of service, specific pro-
duct, or location. The directory even
contains direct links to many Allies.

EPA sponsors regional workshops for
ENErGY Star Partners that provide an
opportunity for Partners to learn how
to get upgrades done or to network

and exchange information on what
has worked at their facilities.

Solicit Competitive Bids

For larger projects, an ENERGY STAR
Small Business should issue a request
for proposal (RFP) to get competitive
bids that are all based on the same
scope of work. Although this may
seem like a costly process up front,

it could save you a lot of money on
design and construction costs in the
long run. For smaller projects, it may
not be cost effective to go through the
RFP procedure; therefore, you'll need
to rely more heavily on the interview
and reference portions of this exercise
(see page 17). The break-even point
for issuing an RFP depends on project
size, complexity, and whether in-house
personnel are sufficiently skilled to
prepare the RFP document. At the very
least, you should get multiple bids on
any large job.

The RFP structure depends on how
much background work has already
been completed on the project. If no
preliminary work has been done on
project development or design, a small
business will need a more complete
menu of services than might otherwise
be the case. The RFP invites interested
parties to visit the site and conduct
initial audits of the facilities to identify
potential projects. Based on these
initial audits, the contractors may
submit details of projects that they
have identified, including estimates

of energy savings and cost savings
and a description of other benefits.

- N e
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EPA sponsors national
workshops for ENERGY
STAR® Partners to learn
how to get upgrades done
or to network and ex-
change information on
what works.
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A critical step in the
success of a building
upgrade project is the
evaluation of proposals.

If a facility’s energy audit identifies
energy savings opportunities, the
potential bidders can be provided with
a copy of the completed audit. These
contractors can then base their propos-
als on the information provided or
propose modified or alternative
solutions that are more cost effective.

If a design has been completed on

a specific energy measure, a small
business can provide potential bidders
with a set of the design drawings from
which they can develop their installa-
tion cost proposal.

Evaluation of proposals is a critical
step in the success of a building up-
grade project. To compare proposals,
especially those that contain different
energy-saving strategies or specified
equipment, a basic knowledge of the
technologies is required. If this exper-
tise is not available within a small
business, an outside source such as
an EnerGy Star Buildings Ally or an
engineering consultant should be part
of the selection process.

The following guidelines will assist
you in selecting the best contractors for
your job regardless of whether or not
you issue an RFP.

Moving Your Projects Along

Projects will require a different mix of professionals depending on job size, your in-house capabilities, and
whether you choose to contract with an Energy Services Company (ESCO).

Using an
Issuing a Request Energy Services
for Proposal Company
Small Projects (RFP) (ESCO)
Identify Opportunities Identify Opportunities Interview Energy

- ENerGy Star Buildings Ally - ENerGy STar Buildings Ally Services Companies
- Energy Auditor - Energy Auditor
- Utility Survey - Utility Survey
- Engineering Consultants - Engineering Consultants

Multiple ESCOs Identify
Opportunities and

- Other

Interview Contractors

- Lighting Contractors

- Mechanical Contractors
- Electrical Contractors

Create RFP for Work
- Consultants
- In-house

Submit Proposals

Review Proposals
and Select Measures

Select Contractors and
Perform Work

Invite Bids From Contractors

Award Contract

Select ESCO To Install
Desired Measures

Oversee Work
- In-house
- Consultants

ESCO Oversees Design
and Implementation
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Interview Prospective
Contractors

Contractors will be eager to discuss
their capabilities and experience with
you. Ask if they have worked on
projects similar to yours. Discuss the
type of work relationship that they
like to establish. Get information on
the complete scope of services avail-
able, including project management,
consulting, verifying the work of
others, operations and maintenance,
arranging financing, filing utility rebate
documentation, and so forth. Request
information on the number and
experience of the engineers that would
be assigned to your project and check
to see if they are affiliated with the
relevant professional societies. Ask
contractors if they received any awards
or had their work featured in maga-
zines or journals.

Check References

Obtain the phone numbers of three
businesses where the contractors
have performed work similar to your
project. Call these businesses and
ask if they are pleased with the
contractor’s work and how the con-
tractor responded to any problems
that occurred over the course of the
project. Local contractors that have
been in business in your community
for a long time have a stake in their
good reputation.

e e e eeeeeene...@Gettingthe JobDone

Manage Contractors

Detailed coordination while the project
is under way will minimize the incon-
venience to your staff while allowing
the contractor to perform a profitable,
high-quality installation. Regular
meetings with you, your contractor,
and other relevant personnel are
essential. Well-defined project stages
combined with interim payments will
serve as a mechanism of dialogue
during the project. For example,

10 percent of the project cost can be
due upon presentation and acceptance
of the design drawings, 70 percent can
be due as the work progresses, and
the final 20 percent can be due after
performance verification and staff
training.

Settle Difficulties

Don’t pay your final bill until you're
satisfied with the work, and remember
that as a consumer you have every
right to satisfactory service. For big air-
conditioning jobs, a revisit to tune up
the system is not unusual. Reputable
contractors often will make the extra
effort to ensure that you're a satisfied
customer.

In the unlikely event that serious
problems do arise, consider binding
arbitration. Binding arbitration has
become common among the building
trades because it offers fast resolution
with little of the expense or unrespon-
siveness of the legal system. We
recommend that you consider specifi-
cally citing the use of binding arbitra-
tion in your contracts.

Detailed coordination
during the project mini-
mizes the inconvenience to
your staff and allows the
contractor to perform a
profitable, high-quality
installation.
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Profiting From Energy NI
Savings as a Tenant

hether the cost of utilities is
billed directly to you by the
utility companies or is in-
cluded in the rent, all tenants
ultimately pay to keep the building
comfortable and well lit. Tenants
are often disinclined to invest in the
building itself, however, because
they don’t own the premises. This
section describes strategies for reduc-
ing energy and rent costs for the
70 percent of small businesses that
don’t own their own space.

You Pay Your Utilities
Directly

If you pay your own utility bills
directly, any upgrade will be worth-
while if it meets your investment
criteria and pays for itself before you
expect to move. Because upgrades
typically increase the value of the
leased space, you may be able to get
your landlord to subsidize the upgrade
cost or decrease your monthly rent.
The latter possibility makes a good
energy-efficiency investment even
better, and you may wind up with

a better deal than if you owned

your space.

In some leasing arrangements where
the tenant pays the utility bills, the
landlord marks up the cost of utilities
with a handling fee of about 10 per-
cent. If so, your incentive to reduce
energy costs are higher than if you
own the building because you can
save even more.

e e e eeeeeene...@Gettingthe JobDone
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Utility Costs Are Included
in Your Lease

If you don’t pay your own utility bills
directly, ask your landlord if you can
get a $100 monthly rent reduction if
you install new lights that use $90 per

Case Study

A Home Office in Bethesda, MD

A consulting engineer in Bethesda, MD, used a rented house as
her office. When she first moved in, the house was cold and
drafty and had exorbitant utility bills. To improve working condi-
tions and save energy, she negotiated an arrangement with her
landlord. The consultant and her husband purchased and installed
attic insulation, new double-pane windows, top-quality indoor
shades, new doors, and a programmable thermostat. The landlord
reimbursed them for materials and also paid for their labor

at 50 percent of the market rate. The improvements saved the
consultant about $50 per month during the summer and winter
months and greatly increased comfort. Furthermore, the landlord
reduced the consultant’s rent by 20 percent, or $200 per month,
for one year after the renovations to compensate her for her
efforts. The landlord benefited as well. He had a stable lease, and
once the consultant did move out, he sold the house in only three
weeks and made a profit of $75,000. An estimated $10,000 of that
profit was due to the recent renovations.

Costs Benefits

The Tenant Time to install upgrades More comfort
$400/year lower gas
and electric bills
$2,400/year lower rent

The Landlord $3,1 15 materials $3,135 tax deduction
$840 labor $840 free labor
$2,400 rent reduction $10,000 capital appreciation

ENerGY STAR® Small Business Guide 19
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Promoting your business
as an ENercy STAR® Part-
ner can increase sales.

month less energy and increase the
property’s market value. Your landlord
just might say yes. Alternatively, your
landlord might pay for the total cost of
upgrade projects if she or he believes
that the upgrades will extend the time
that you remain in the space. Remind
the landlord that capital improvements
are often tax deductible.

Focus on No-Cost or
Low-Cost Opportunities

Even given the rationale above, typical
tenants will not be interested in invest-
ing $20,000 in new windows for a
building owned by someone else
unless the investment is part of a larger
marketing “image makeover.” Tenants
are often best served by focusing on
measures that require little capital and
will help increase comfort. These
measures can save tenants a surprising
amount of money and are ideal for
businesses that rent their facilities.

No-Cost Options

Turn up or turn back thermostats during unoccupied times (consider
installing a programmable thermostat; see page 72)

Turn off lights and office equipment at night and over the weekend
Take advantage of daylight
Use e-mail instead of paper memos

Disconnect unnecessary equipment such as unused freezers, water
heaters, and transformers

Low-Cost Options

Caulk and weather-strip windows and doors
Replace light bulbs with more efficient ones

Install occupancy sensors in areas such as conference rooms and
storage rooms

Install timers on electric water heaters or other equipment

Install awnings or shades to keep out the summer sun and lower
air-conditioning costs

Fix leaking faucets, showerheads, pipes, or toilets

20 Enercy STAR® Small Business Guide

Focus on Savings You Can
Take With You

ENErGY StaR office
equipment represents
a lasting investment in
your business. If you buy an ENerGY
Star computer, fax machine, copier, or
printer, the equipment stays with you
even if you move so that your savings
don’t depend on the length of your
lease.

1
-
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Marketing Adds Profits

Measures that may enhance your
business, such as improving the light-
ing in key merchandise areas, are
excellent opportunities. Promoting
your business as an ENERGY STAR
Partner may increase sales.

EPA proudly supports small business
Partners and provides no-cost market-
ing to you. We offer posters for your
display windows, present annual
awards to Partners, and publicly
celebrate Partner accomplishments as
good community citizens. Our small
business Web site even has hypertext
links so that ENerGY Star site visitors
from all over the world can jump
straight to your home page! Together,
these efforts can give your business a
large and positive presence in your
community. This can increase sales,
and increased sales help tenants and
owners equally.

Refer Your Landlord to Us

Landlords can also benefit from
participation in the ENerGY Star Small
Business program or the ENERGY STAR
Buildings program. Have your landlord
call the EnerGy Star toll-free hotline at
1-888-STAR YES to discuss materials
and programs specifically designed

for property managers.
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Verifying Savings

ou can’t see energy, so it can

be hard to tell if an upgrade is

a success. As a small business

owner, you want to make sure
that the money you invest in imple-
menting energy-efficiency measures
provides the anticipated savings on
your utility bills. This section describes
the features of successful programs and
highlights principles you can apply to
quantify savings.

Compare Before and
After Utility Bills

Bill comparison provides you with a
technique to quantify your savings
after implementation of energy-efficient
measures. Because so many different
factors affect bills, this approach is
most revealing when you have imple-
mented major projects that should save
you more than 10 percent. Simply add
up your energy bills for the year prior
to implementation of the measures and
for the year after project completion.
Subtract the 12 months of “after” from
the 12 months of “before” and you will
have your gross cost savings.

You will need to adjust the gross
savings depending on differences in
behavior and changes in energy prices
and weather during the two years. For
example, if your business expanded

20 percent over the course of the two
years, then it is likely that your energy
use increased as well. Take this into
consideration. Many utility bills will
include a statement about the number
of “heating degree days” that occurred
during the billing period. Bill analysis

should take into account yearly varia-
tions in weather. For example, during a
very mild winter, your heating system
might not be running at full capacity;
therefore, energy savings associated
with the heating system might not be
obvious.

Spot Metering

Spot metering is particularly applicable
for lighting upgrades. Ask your lighting
contractor to turn on all the old lights
that are to be replaced and then
measure the current leaving the circuit
breaker and leading to the fixtures for
at least one circuit. After the upgrade is
complete, measure the current for that
same circuit. Then perform the follow-
ing calculations:

1. Subtract the lower post-upgrade
current from the higher pre-
upgrade current.

- N e
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Bill comparison lets you
quantify your savings after
you implement energy-
efficient measures.

The Keys to a Successful Program

Your chances of truly lowering your costs will increase if you:

o Focus your upgrade projects on the areas of highest energy use for

the facility.

e Focus on proven energy-efficiency technologies.

e Meter before and after the job is complete.

e “Commission” the project; that is, inspect and verify proper installation and

operation.

o Use ENERGY STAR Buildings Allies.

e Use internal or hired staff that have a track record of success.

e Hire a top-quality contractor.
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To ensure the soundness
of the project, measure
the financial performance
of your investment in
energy-efficiency
technologies.

22 ENercy STAR® Small Business Guide

2. Multiply the change in current
by the voltage to get watts saved
on the circuit.

3. Divide watts saved by the number
of upgraded fixtures to get watts
saved per fixture.

4. Compare the watts saved per
fixture to your expectations and
the supplier’s quote.

Insist that the current measurement be
done in your presence. This exercise
will take less than 10 minutes and will
give you a lot more confidence in the
success of the project.

Extended Metering

Although installing additional meters to
directly measure energy consumption
is usually beyond the scope of energy-
efficiency projects, innovative strategies
may provide some of this information.
For example, timers are installed on
some equipment to facilitate scheduled
maintenance. These timers can be re-
corded to verify the performance of

energy savings measures that result in
reduced equipment operation hours.

Some programmable thermostats are
equipped with simple functions that
estimate the hours of heating or
cooling use; these could be used

to test the effectiveness of insulation
measures. Likewise, many Energy
Management Systems (EMSs) contain
sophisticated features for analysis of
building energy use that can be used
to verify predicted savings.

Benefits Beyond the Meter

Measuring the financial performance
of your investment in energy-efficiency
technologies is important to ensure the
soundness of the project. The benefits
of increased comfort and improved
productivity may multiply your savings
even though these benefits are typi-
cally difficult to measure. The favor-
able comments by employees and
customers can offer an indication of
the magnitude of this effect.
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The ENERGY STAR®
Small Business Program

NERGY STAR is voluntary and

easy, and it will help you save

money. We're here to help

commercial and industrial energy
users apply cost-effective and proven
energy-efficiency technologies. Small
businesses like yours will not only save
money, they will also help lay the
foundation for a cleaner planet for
future generations.

The family of ENerGY STar programs,
encompassing buildings, homes, office
equipment, appliances, and many
other areas, aims to reduce pollution
and protect our environment through
application of energy-efficiency
technologies. Making homes, busi-
nesses, and industry more energy
efficient reduces the amount of pollu-
tion released into the atmosphere
because utilities don’t need to generate
as much electricity. That means they
aren’t burning as much fossil fuel, and
that in turn means they aren’t releasing
pollutants into the atmosphere.

What Happens If You Quit
the Program or Fail To

Honor Your Agreement
With EPA?

The only negative impacts are that
your business will continue to pay
more than necessary for energy and
your pollution prevention contribution
will be missed. Otherwise, there are
no penalties. EPA wants to help you
succeed in saving money and prevent-
ing pollution, and as long as you are
willing, we will work with you to
make it happen. Your business may
reap the rewards of lower costs, higher

productivity and sales, and improved
profitability.

Pollution Prevented
Through Energy Savings

For each kilowatt-hour (kWh) that
you save through the application of
energy-efficiency technologies, you
are reducing the emissions of carbon
dioxide (CO,), sulfur dioxide (SO,),
and nitrogen oxides (NO)) by the
amounts shown in your region (see
page 24). Excessive carbon dioxide
emission is a primary cause of global
climate change; sulfur dioxide is a key
constituent of acid rain; and nitrogen
oxide is responsible for smog. You will
save money and help the environment
at the same time, and your customers
will appreciate your efforts.

Pollution prevention varies around the
country because electric utilities use

a variety of fuels and types of power
plants to generate your electricity. In
the Pacific Northwest, where hydro-
electric dams are prevalent, emissions
rates are comparatively low. The
environmental impact can be just as
high, however, because of salmon
migration disruption and other issues.
In other regions the mix of “clean”
coal, “dirty” coal, natural gas, nuclear
power, and renewable sources such as
wind turbine farms affects emission
rates.

An exciting prospect for the deregu-
lated future is the marketing of “green
pricing” by electric utilities. Already
pilot-tested in parts of California, green
pricing allows customers to specify
that they want their electricity to be
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EPA wants to help you
succeed in saving money
and preventing pollution,
and as long as you are
willing, we’ll help you
make it happen.

ENERGY STAR and
Green Lights
Program Results
Through December
1998

e 19 billion pounds of
pollution prevented

o $800 million in energy
savings

Equivalent to

e Taking | million cars off
the road

e Planting 2 million acres
of trees
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Map of pollution prevented per 1,000 kWh saved.

EPA Pollution
Emission
Region

© VvV O NONUVT A WN —

Carbon Dioxide

Sulfur Dioxide

Nitrogen Oxides

(co,) (so, (NO)
pounds/year pounds/year pounds/year

1,100 838 3.1
1,200 7.5 2.9
1,600 7.1 5.5
1,500 15.2 5.5
1,800 229 77
1,700 49 5.5
2,000 7.7 8.6
2,200 73 7.1
1,000 24 33
100 1.1 0.7
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generated from renewable sources (so-
lar or wind) or from particularly clean-

burning power plants. In exchange the
customer pays a slight premium for this
higher grade of power. Look for green

power in the future.

Home Offices

The growth of the Internet, telecom-
muting, and decentralized sales forces
has triggered a huge increase in the
number of home offices. If you’re
looking for a new home office, consider
the benefits of ENerGY Star homes.
ENErGY STarR homes use 30 percent less
energy than required by the national
Model Energy Code and have other
health and comfort advantages. (See

page 19 for an example of upgrades
made to an existing home office.) Call
1-888-STAR YES or visit the Web site at
www.epa.gov/appdstar/homes/ for
more information.

Summary

Your commitment as an ENERGY STar
Small Business demonstrates consider-
ation for our shared environment and
determination to address the vexing
problems of global climate change,
pollution, and resource depletion.

We would like to thank you for doing
your part to pass a healthy and grow-
ing planet on to future generations
while improving your business’
bottom line.
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Financial Analysis R

Straight toYour
Bottom Line

he savings from your energy
bills go straight to improving
your profits. The National
Restaurant Association reports
that the average restaurant typically
spends approximately two percent
of its revenue on energy. Approxi-
mately four percent of revenue be-
comes profit. So if a business owner
reduces energy costs by 25 percent
(from 2 percent to 1.5 percent), total
bottom-line profit increases from
4 percent to 4.5 percent of revenue.
This increase in profit is the same as
a 12.5 percent increase in sales!

Use the worksheet on this page to
calculate the sales increases required
to match the value of your savings
opportunities.

Indirect Financial Benefits

In addition, the total return on your
project includes these financial compo-
nents that are quite real, if indirect:

Enbanced employee productivity. Due
to enhanced comfort and improved
lighting conditions, the productivity of
your staff may increase.

Operations and maintenance savings.
Many energy-efficiency technologies
significantly reduce your operations
and maintenance requirements, saving
money and staff time.

Increased customer comfort. Building
upgrades will improve your facility’s
appearance, make your products look
their best, and help your customers
enjoy their visit. This can increase
sales.

ceeeeeesseees. lechnical Support
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Increased asset value. Efficient busi-
nesses have higher market values than
wasteful ones. Studies on home sales
show an $11 increase in sales price for
every $1 decrease in annual energy
costs. Studies on businesses show a 3-

percent increase in stock value after Savings from your energy

energy upgrades are announced. . . .
The market recognizes the business bills may d’reCtIy improve

benefits of energy-efficient operation. your pr OﬁtS.

Protection from energy inflation. By
performing energy-saving upgrades,
you are replacing the monthly expense
of your energy bills with the fixed cost

What Is Energy Worth to You?

I. You've got a great energy savings idea. How much A
will it save per year?

2. Enter your pretax profit as a percentage of sales: (B) percent

3. Divide A by B: ©
Line (C) shows your equivalent annual increase in sales once your savings have

paid for the cost of the measure. The table below will help you quickly look up
the equivalent sales amount.

Equivalent Annual Increase in Sales

Annual Cost Profit as a Percentage of Sales
Savings for

the Measure 2% 5% 10% 20%
$10 $500 $200 $100 $50
$100 $5,000 $2,000 $1,000 $500
$1,000 $50,000 $20,000 $10,000 $5,000
$10,000 $500,000{ $200,000f $100,000| $50,000
$100,000 $5,000,000| $2,000,000| $1,000,000| $500,000
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Case Study

The manager of a small restaurant in St. Louis installed new lights
and roof insulation. The total project cost $600 and saved approx-
imately the same amount in a year. The business’ overall profit
margin was five percent profit against revenue.

e Because energy cost savings went straight to the bottom line,
the measures contributed $600 to the business’ pretax profit

after the first year ended.

o The savings were worth the equivalent of $12,000 in additional
sales. For the manager, cost reductions of $600 were easier to
achieve than increasing sales by $12,000.

Business Ranking

Simple Payback: A Typical

Marginal
Combine with other work

| 7+ years

Satisfactory Investment

4 —7 years

Good Investment

.5 —4 years

Excellent Investment
Implement immediately

0—1.5 years

2
£
%)
I
9
9]
Q
14
[1-
N
.
o)
IS
[9)
Be]
IS
S
<

Simple payback is the
number of years it takes
to recover the cost of the
energy upgrade from the
energy savings.
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of the capital improvements. Lower
energy use will always result in lower
cost—more so if energy prices rise.

Marketing benefits. Your participation
in the Enercy Star Small Business
program communicates your commit-
ment to environmental stewardship.
This message differentiates your
business from those of your
competitors.

Your exact mix of indirect benefits will
vary by business type and upgrades
performed. For many projects, these
indirect benefits will be worth several

times the money you save in energy
alone.

But Is It Really Worth the
Time and Money?

Once you are convinced that energy-
efficiency investments make financial
sense in general, you still have to
evaluate individual upgrades to decide
which to pursue. The two most
common evaluation tools are simple
payback and internal rate of return
(IRR).

Simple payback. Simple payback is
the number of years it takes to recover
the cost of the energy upgrade from
the energy savings. A simple payback
under four years indicates a worth-
while project. Measures with simple
payback times of less than 1.5 years
are excellent opportunities and should
be implemented immediately.

Example of a Simple Payback Calcula-
tion: Your utility gives you a free
energy assessment and tells you that

if you replace 20, 100-watt incandes-
cent bulbs used 24 hours a day in
your stairways with 30-watt compact
fluorescent bulbs (30 watts each) you’ll
save $980 per year. The upgrade will
cost you $400.

Your simple payback is $400 + $980 =
0.4 years, or just under 5 months.

Many businesses use simple payback
to make financial decisions. The only
significant shortcoming of the simple
payback concept is that it doesn’t take
into account the expected life of the
upgrade. For example, if the compact
fluorescent lamps described above
lasted only as long as incandescent
lamps, they would burn out in less
than three months. Fortunately,
compact fluorescent lamps last 8

to 10 times longer, so you might
want your analysis to take that into
account.
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Compare Your Energy-Efficiency Investments to the Interest Rates You Can Get at a Bank
This table will tell you the Internal Rate of Return (IRR) if you have already calculated the simple payback.

8 years 0% 4%
6 years 0% 7% 1%
5 years 0% 5% 12% 15%
4 years 0% 8% 13% 19% 21%
Simple Payback 3 years 0% 13% 20% 24% 29% 31%
2.5 years 10% 22% 29% 33% 37% 38%
2 years 0% 23% 35% 41% 45% 48% 49%
1.5 years 22% 45% 55% 60% 63% 65% 66%
| year 0% 62% 84% 93% 97% 98% 100% 100%
0.5 years 100% 173% 192% 197% 199% 200% 200% 200%
0 years | year 2 years 3 years 4 years 5 years 6 years 8 years 10 years
Lifetime of new equipment or length of your planning horizon, whichever is shorter

Internal Rate of Return. Expressing
an upgrade in terms of IRR will help
you compare the financial results of
an upgrade against other investments.
(See the glossary for the definition of
IRR.) To calculate IRR you’ll want to
use a computer spreadsheet program
or a financial calculator; you can use
the table on this page as a general
reference.

You can compare the IRR you calcu-
late with the interest rates available at
banks or through other investments.

A good rule of thumb is that projects
with IRRs above 20 percent are
excellent investments and should be
implemented.

Example of IRR: Converting your
warehouse heating system from
natural gas unit heaters to gas-fired
radiant heaters will cost $6,000 and
save $1,500 a year, which is a simple
payback of four years. You can
calculate the IRR for this investment as
21 percent (using a 10-year planning
horizon), which makes it a very good
financial option. Compare this with
bank interest rates or other invest-
ments you might make (even including
other ways to improve your business

such as marketing or staff training) to
decide whether to do this upgrade.

Where Can | Learn More?

Call the toll-free EnerGy Star hotline
at 1-888-STAR YES and ask for the
brochures listed below:

Introducing Your Company’s Newest

Profit Center, EPA 430-R-97-004. This
is an introduction to the concept that
energy upgrades are financial invest-
ments just like other business uses of
capital.

Business Analysis for Energy-Efficiency
Investments, EPA 430-B-97-002. This
brochure describes in more detail the
business-analysis approach you can
use to decide if a particular upgrade or
set of upgrades makes sense to invest.

Financing Your Energy-Efficiency
Upgrade, EPA 430-B-97-003. This
brochure describes the many financial
and accounting aspects of upgrade
projects in great detail. Use this
information to finance your projects
with the best impact on your balance
sheet, cash flow, taxes, and ultimate
return.
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Upgrades should generally
be implemented if the IRR
is above 20 percent.
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Prioritizing Your Projects

se the ENerGY Star five-stage
concept to help organize a
strategy for putting potential
upgrades on a timeline. Each
stage of the program builds upon
the accomplishments of the previous
stages to maximize potential energy
savings, minimize investment require-
ments, and improve comfort and
profitability for your business.

Stage One: Lighting

Many retailers and offices spend half
of their electric bills on lighting, so it
makes sense to address lighting first
to reduce your energy costs. Efficient
lighting pays for itself quickly. Lighting
upgrades such as installation of
compact fluorescent lamps and light-
emitting diode (LED) exit signs are
relatively simple to implement and
can reliably deliver the expected cost
savings. Upgrade your lighting before
changing your heating or cooling
systems because increasing your
lighting efficiency lowers your air-
conditioning requirements. In the
winter, heating your building with
your lights is expensive because new
lights operate much cooler than

old lights. Use your heating system
instead. Five years of ENERGY STAR
experience show that successful
lighting upgrades provide Partners
with dramatic savings and positive
reinforcement for pursuing further
projects. Lighting upgrades often
improve lighting quality, which can
boost worker productivity and en-
hance the appearance of your mer-
chandise. For all of these reasons, we
recommend you start with lighting as
your first upgrade area.

Stage Two: Building
Tune-Up

Bring your building back to its original
design performance by addressing
operations, maintenance, and small
repairs. You can do many tune-up
activities yourself, such as cleaning
equipment and replacing filters. Other
tune-up measures, such as adjusting
your furnace or repairing malfunction-
ing controls, will require the services
of contractors. Stage Two upgrades
improve occupant comfort and indoor
air quality, and the upgrades are no-
cost or low-cost strategies that lay the
foundation for further savings in later
stages.

Stage Three: Load
Reduction

Load reduction strategies reduce the
amount of heating, cooling, or electric-
ity use through low-cost measures that
are easy to implement. Reducing the
amount of heated or cooled air that
escapes from your building through
cracks in windows or ducts will reduce
your heating and cooling costs.
Window films, shades, and awnings
will reduce heat gain in the summer.
Or you can take advantage of land-
scaping measures such as adding trees
and vines to block direct sunlight.

You can take simple steps to ensure
that lights and office equipment are
not left on by accident. And select

ENErGY Star-labeled new equipment
to guarantee the best future savings.
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Each stage of the program
builds upon the previous
stages to maximize
potential energy savings,
minimize investment
requirements, and improve
comfort and profitability.
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Stage Four: Heating and
Cooling Distribution
System

In this stage, you should evaluate the
efficiency of the fans and pumps
associated with the heating, ventilating,
and air-conditioning (HVAC) systems
in your building. Upgrades to your
distribution system will save energy
while improving occupant comfort.

Stage Five: Heating and
Cooling Plant
By implementing Stages One through

Four, you will reduce the overall
heating and cooling requirements in

heating and cooling units. Because
replacing heating or cooling equipment
requires the largest commitment of
capital, we recommend that you
implement these replacements last.
This is the stage when all your previ-
ous hard work and commitment will
pay off.

The five-stage concept is illustrated in
the chart on this page.

Where Can | Learn More?

If you would like more information
on the technical aspects of the ENerGy
Star five-stage approach to building
improvements, call 1-888-STAR YES
and ask for the free Enercy Star

Stage Five:

Heating and

Cooling Plant

o Reduce size after
Stages |1—4 upgrades

o Offers maintenance
advantages

o High savings potential,
but large investment

T

your facility and will now be able to Buildings Manual.
afford smaller and more efficient
Stage One: StageTwo:
Lighting Building Tune-Up

o Fast payback

e Low-cost measures
o Improves comfort o Operations and maintenance
e Reduces cooling costs Q e Reduces heating and cooling costs

— Stage Four:
Heating and Cooling
Distribution System

o Resize the system to meet
new loads

e Install advanced controls

StageThree:

Load Reduction

o ENERGY STAR-labeled
office equipment

o Windows,window films,
awnings

o Cracks sealed

e Water heater insulation
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pproximately 75 percent of all

small business energy upgrades

are related to lighting. Because

lighting upgrades are so popular,
we have included this special section
on lighting concepts. If you have time
to read it, you can be an informed
shopper when it comes time to listen
to contractor upgrade proposals or
even to find your own lighting im-
provement opportunities. If you don’t
have the time, aren’t interested in the
background science, or just want to
focus on action, go straight to the next
section, Lighting Part II: Upgrades.
We introduce specific suggestions on
how to improve your lighting by up-
grading your fixtures.

Whether displaying your merchandise,
illuminating your factory, or providing
security for your parking lot, lighting is
one utility that you as a small business
owner cannot do without. The amount
and quality of the light can significantly
affect the performance of your employ-
ees. At the same time, light also forms
a significant part of your electric bill.

Fortunately, modern technology makes
it possible for many businesses to
improve lighting quality while reducing
costs. This section first reviews how to
determine the “right” amount of light
for your business, discusses lighting
quality issues such as color and glare,
and then introduces the different types
of lighting technologies in use.

Light Levels

When everyone worked with pencils,
paper, and typewriters, architects made
sure that working environments had an
abundance of light everywhere. Now
that so many office environments

ceeeeeesseees. lechnical Support

Lighting Part I: Concepis

require the use of computers, ideal
light levels and configurations are
different and often lower than in the
past. This means you may have the
opportunity to reduce your lighting
costs and improve your working
environment at the same time. Since
removing lamps often requires nothing
more than getting on a ladder and
pulling out the lamps, the cost can be
negligible and you can start saving
money immediately.

Although employee preferences play a
large role in optimizing light levels, the
Mluminating Engineering Society (IES)
provides recommended light levels for
different activities as shown in the
graph on this page.

Compare your light levels to
recommended levels. In order to
compare your lighting to recom-
mended levels, you need to know
your own existing light levels. Call
your lighting contractor and ask them
to take the measurements for you.

- N e
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Proper light levels and light
quality can measurably
increase sales and
productivity.

Recommended Light Levels For
Selected Activities

Graphics Studio
Kitchen,Work Bench, |
Handwriting, Cutting

Conference Room,
Cashier, Reading

Auditorium Seating,
Halls, Restrooms

Restaurant Dining,
Social Hall, Storage

Public Areas, Dark 1

Surroundings

0 10 20

30 40 50

Recommended Overall Ambient Light Levels (in footcandles)

60 70 80 90 100 [0 120
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Task lighting focuses extra
light just where you need it
and can reduce glare and
eye strain.

Deep-cell parabolic fixtures
are great for offices with
computers because they
reduce reflections in the
monitors.
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Alternatively, you may want to con-
sider buying your own light meter.
They cost about $125 and are available
from lighting supplier catalogs. If
buying your own meter, be sure to
have a lighting expert train you before
you use it. Windows, reflections, and
shadows will distort your readings if
you're not careful.

Just try it. You don’t have to bother
with all those technical criteria.
Remove a couple of lamps for a
couple of days, and if you like the
new arrangement, stick with it.

Consider task lighting. Just because
you want bright light at the cash
register doesn’t mean you need the
whole room lit up to that level. See

if you can reduce light levels in some
areas and focus light only where you
need it. This is called “task-ambient
lighting.” This type of lighting design
provides a blanket of lower level
“ambient” light for orientation around
large objects together with small
fixtures shining on the “task.” The
current IES recommendations for
computer use, for example, are 25
footcandles ambient, with a task or
desk light providing 75 footcandles
at the work surface.

Experiment with daylighting. Turn
off lights near windows during day-
time hours; you can do this manually,
with a time clock or with special
“daylighting” sensors made just for
this purpose.

Light Quality

Isn’t it frustrating to stare at your
computer screen and constantly find
yourself looking at the reflection of a
ceiling fixture? Have you seen a fellow
employee tape cardboard around the
monitor? Does the light in the restroom
make your face look pasty and less
attractive than you know you looked
at home this morning? It’s not that

work is bad for your looks. All light is
not the same. It turns out that these
and other problems are lighting flaws
that can often be overcome when you
install more efficient lighting. Let’s
consider solutions to the problems
one by one.

Solution 1: Task-ambient lighting.
Your problem may be fixture location.
Moving the monitor is one solution,
certainly, but a solution that more and
more interior designers recommend is
a combination of background ambient
and task lighting. Designers generally
agree that spot lighting gives a pleas-
ant ambiance, but it can cost more

to install because it requires more
fixtures. Because the overall amount
of light produced is lower with a mix
of background and spot lighting, the
arrangement uses less electricity. The
extra fixture investment can pay for
itself quickly in savings on your
electric bills. Happier employees can
be worth even more.

Solution 2: Upgrade fixtures. Many
older fluorescent fixtures use a pris-
matic plastic lens (see the glossary

in Section 3) to scatter light around
the room. This was great before the
computer age because it helped
ensure that all areas were evenly lit,
but lenses can create bright spots in
your field of view. Now that comput-
ers are used everywhere, the preferred
solution is often to use fixtures with
parabolic louvers (see page 87) that
direct light where you need it while
lowering glare. If you're considering
an upgrade in a room with computers,
definitely ask your designer or contrac-
tor about switching to fixtures with
louvers.

Solution 3: Improve color. All lamps
distort color compared to true sunlight,
but some lamps are better than others
at simulating sunlight. This property
of lighting is called color rendition.
Lamps that render close to true color



have a color-rendering index (CRD)
between 85 and 100. A CRI of 50 is
very poor. If you upgrade to T-8 lamps
from just about any type of T-12
lamps, your color will improve and
your product will look better. And
better looking merchandise is better
selling merchandise.

Different Kinds of Lights

Different types of lighting are available
for different applications, with a broad
range of lighting efficiencies and
varying degrees to which they distort
color. The efficiency of lighting (more
technically called efficacy) is measured
by the light output per unit of energy
use. Common incandescent lamps have
poor efficiencies, while fluorescent
lamps have much higher efficiencies.
See box on this page for illustrations
of the major lamp types.

Incandescent. Modern
incandescent lamps derive
from Thomas Edison’s

work before the turn of the
century. They are inefficient
and usually have short lives
but produce a pleasant color
rendering similar to that of natural
sunlight.

o)

Halogen. In the past five
years, halogens have
surged in popularity.
Halogen lamps are about
twice as efficient as regular incandes-
cent lamps and have longer lives.
Halogen spotlights focus light and add
a lot of pleasing “sparkle.” However,
they are relatively expensive to buy,
and they cost more to operate than all
types of lamps except incandescents.

=

Compact fluorescent.
Compact fluorescent lamps are
miniature versions of standard
fluorescent lamps and are
usually coated to make their
color more similar to that of
incandescent lamps. Compact

(=S
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Types of Lighting
Lighting Technology

N
v

Incandescent

Compact
Fluorescent

Tubular
Fluorescent

High-Intensity
Discharge (HID)

Low-Pressure
@D Sodium
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Less than five percent of
the electricity consumed
by an incandescent lamp
is actually turned into
useful light.
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fluorescents are 4 times as efficient as
incandescents and last 10 times as long
in many cases, so they too are growing
in popularity in the business world.
They are relatively expensive to buy.

Tubular fluorescent. The
3 ubiquitous fluorescent lamps
“QI have a wide range of effi-
%I ciency but in general are

about four times as efficient
as incandescent lamps. They are cheap
to buy, last as long as 20,000 hours,
and are the staple for office lighting
throughout the country.

High-intensity discharge
(HID). This category of
lamp includes mercury
vapor, metal halide, and high-
pressure sodium. HID lamps
have traditionally been used
mostly in warehouses and
street lighting, but new research and
development have created a market
for lower power lamps for commercial
environments. HID lamps offer good
color, long life, inexpensive high
ceiling and security lighting, and new
retail options.

Least Efficient

Comparison of Lighting Efficiency

Most Efficient

Halogen

Incandescent - ‘ ‘

Compact
Fluorescent

Light Source

Metal Halide

High-Pressure Sodium
—White HPS
— Deluxe
— Standard

Low-Pressure Sodium

Tube Fluorescent
Mercury Vapor

75 100 125 150 175

Efficiency (lumens per watt)
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Case Study

Business Saves With the Right Light Levels

A growing software development firm in Portland, OR, signed a 10-year
lease to occupy a 30-year-old, 50,000-sq.ft. office building. The business
planned to renovate much of the space before moving in. Renovation
plans for each 10-ft. by 12-ft. office in the building included replacing a
pair of old, 4-lamp, 4-ft. fluorescent fixtures in each office with a pair of
new 4-lamp fixtures that had high-efficiency lamps and electronic ballasts.

Fortunately, the business asked its design consultant to check the light
levels before signing off on the remodel drawings. The consultant
checked and found that the existing light levels were about 75 foot-
candles (units of measure), when 50 footcandles would have been plenty.
So at no cost to the tenant, the designer changed the construction specifi-
cations to 3-lamp fixtures. There were 200 offices affected by this renova-
tion, meaning that the firm saved more than $15,000 in 10 years by asking
one simple question. That's a good deal.

Better Lighting Increases Sales and Productivity

New energy-efficient lighting can do more than just reduce your utility bills.
It can also add value by:

e Improving employee comfort and performance. Energy-efficient lighting generates less
localized heat than standard lighting, provides more pleasant color rendition, and helps
prevent people from getting headaches by reducing the amount of flicker from the
lights.Your employees will work better when their work environment is comfortable.

o Improving sales. Better color rendition means that your merchandise will look more
appealing. Much like Muzak in grocery stores, improved lighting will make customers
feel more comfortable, and they will choose to stay longer in your store.This leads to
more sales.

o Improving your business’image as an environmentally responsible partner in your community.
Your customers will appreciate your efforts to lower pollution and protect the Earth
for future generations.
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Lighting Part II: Upgrades

hat’s your share of $17 billion?

That’s the amount EPA esti-

mates commercial building

owners and tenants could
profitably save each year from lighting
upgrades.

In this section we will help you iden-
tify lighting fixtures and controls in
your own facility that can be replaced
and add profits to your bottom line
while keeping your investments a 3-
year simple payback or less. Many
ideas pay for themselves in less than
one year. Let's get started!

If you don’t have time to read the
whole section, just take a quick look
at the next page. It’s our Thrifty
Manager’s High-Speed Do-It-Your-
self Lighting Assessment. Take a
look at the action list, and call your
lighting or electrical contractor if you
have any of the fixtures noted. It’s
that easy.

The rest of this section expands on
the ideas in the High-Speed Lighting
Assessment and explores more com-
prehensive upgrades as well.

Remove Incandescent
Lamps

Replace these lamps with
anything else. Of the electric-
ity consumed by an incandes-
cent lamp, less than five

=

percent is actually turned

into useful light. Although

incandescent lamps are
appropriate for certain low-use areas
such as closets, in most commercial
applications incandescent lamps
should be replaced.

Incandescent Lamp
Replacement Options

Halogen To highlight your
product. Example of
application: retail

Compact To keep the same

Fluorescent screw-in fixture.
Example of applica-
tion: hotel hallway

Tube For general

Fluorescent lighting.

Metal Halide For white light in
high-ceiling areas.
Example of applica-
tion: warehouse

High- For use outside
Pressure or where color
Sodium doesn’t matter.
Example of applica-
tion: outside security
LED For exit signs.

Note: “Energy Saver” incandescent
lamps aren’t much more efficient than
regular incandescent lamps. They save
you money just by delivering less light.
Usually this is not the best solution.
. lamps. Halogen lamps are
a type of incandescent
lamp that is about twice as efficient as
regular incandescent lamps. They last
two to four times longer than most
incandescent lamps, and they have
become increasingly popular in spot
lighting and other decorative applica-
tions. Halogen lamps are particularly
popular in jewelry and upscale retail

stores because they make gold and
gems really sparkle.

Replace incandescent
lamps with halogen
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Do you have any of the following?

The Thrifty Manager’s High-Speed Do-It-Yourself Lighting Assessment

USED AT

EXISTING LAMPS LEAST
Incandescent lamps 6 hrs./day
Incandescent exit signs 24 hrs./day

Four or more fluorescent or
incandescent fixtures on a

4 hrs./day more
than needed

more than eight years old

electronic ballasts

single circuit

Incandescent or mercury 10 hrs./day
vapor security lighting

Fluorescent lamps and ballasts 10 hrs./day
more than eight years old
If you do, here are some of your savings opportunities.
SAVE PAYBACK
OLD NEW ($/yrllamp) IN LESS THAN
Incandescent Compact fluorescent $12 energy + 2 yrs.
$3 O&M*

Incandescent exit LED exit signs $22 energy + 3 yrs.

signs $11 O&M*

Four or more fluorescent or Occupancy sensor $4 to $16 + 3 yrs.
incandescent fixtures on a $4 O&M*

single circuit

Incandescent or mercury Metal halide (white) or $40 4 yrs.

vapor security lighting sodium (light yellow)

Fluorescent lamps and ballasts T-8 lamp with $5 5yrs.

* Operations and Maintenance
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As an upgrade, the combination of
better color, higher efficiency, and
better cone reflectors means that many
users can replace 150-watt floodlights
with 35- or 60-watt halogen lamps and
still get brighter, more focused light
that has better color rendition. The
most popular halogen lamps cost
about $7 (compared with $1 for
incandescent lamps), but they last four
times as long as incandescent lamps
and save about $25 in energy costs
over their lifetime. They are a good
deal even before you consider labor
costs and the fact that they help move
merchandise. The high operating
temperatures of halogen bulbs can be
a fire and personal safety hazard in
some applications, so ask for advice
when you first buy and install the
lamps.

Halogen lamp retrofits typically pay
for themselves in less than three years
in energy savings alone if the fixtures
are used at least two hours a day for
screw-in retrofits or if used at least
eight hours a day for fixture
replacements.

Replace incandescent lamps

with compact fluorescent

lamps. Compact fluorescent

lamps are fluorescent lamps

that have been specifically

made in a compact form to
replace incandescent lamps in tradi-
tional screw-in fixtures. Compact
fluorescent technology has improved
recently, and the lamps currently
available in the marketplace are
brighter and have very good color
rendition properties. For example,
most modern hotels have installed
compact fluorescent lamps for corridor
lighting. The fixture pictured on this
page contains a compact fluorescent
lamp and costs less than $40. Compact
fluorescent fixtures with reflectors
provide an excellent substitute for
floodlamps.

ceeeeeesssees. Technical Support

The table below shows the equiva-
lency of compact fluorescent lamps to
incandescent lamps. You can replace
these yourself—most major hardware
stores stock compact fluorescent lamps
that screw right in place of incandes-
cent lamps and cost less than $20.
Utility rebates can reduce your cost
even further.

Replace incandescent
lamps with tubular
fluorescent lamps.
Fluorescent lamps are the
common tube lamps
found in almost every small business.
They are usually about three to four
times more efficient than incandescent
lamps and can last 8 to 20 times
longer. With newer fluorescent lamps,
you can also specify color correction
to avoid the pasty image traditionally
associated with fluorescent lamps.

Iy

Tubular fluorescent lamps have much
lower maintenance costs than incan-
descent or compact fluorescent lamps.

o
W.'.'
w

Would you believe this attractive
fixture is made specifically for
compact fluorescent lamps and
costs less than $40?

If You Have
Incandescent Lamps

Replace Them With These
Compact Fluorescent Lamps

25 watts
40 watts
60 watts
75 watts

100 watts

5 watts
7 watts
13 watts
22 watts

27 watts

Comparing Incandescent Lamps and Fluorescent Lamps

Lamp Energy First Maintenance
Type Costs Cost Life Color Costs
Incandescent Much Higher Lower Shorter Good Higher
Fluorescent Much Lower Higher Longer Better to Lower
Worse
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Replace your incandescent lamps with
just about any variety of fluorescent
lamp and your lighting, energy,
operating, and maintenance costs
may decrease by about 75 percent.

Replace incandescent
exit signs with light-
emitting diode (LED)

exit signs. LED exit signs use light-
emitting diodes that provide exit
lighting and are commonly seen in
electronic devices such as clock radios.

You can buy an upgrade kit to convert
existing exit signs for $25 to $75 and
do it yourself, or you can purchase

Annual Operating Cost Per Exit Sign

$30
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I3 $20
e
]

g sI5-
<
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fe) $10
g
o

[ $5

$0 -

O O&M Cost
H Energy Cost

2 |5-watt 4-watt LED
Incandescent

Exit Sign Type

Housing/Reflector

Tech Talk: Components of a Light Fixture

Ballast

Lamps

Lens/Louver

42 Enercy STAR® Small Business Guide

new fixtures and install them for less
than $100. Because the upgrade kits
don’t require any wiring, they are
easier to install yourself than new
signs if there is room inside the panel
to install them. LED exit signs use
about five percent of the energy used
by incandescent exit signs and 20
percent of the energy used by compact
fluorescent exit signs. LED exit signs
also last 10 to 20 times longer.

The best LED exit signs on the market
today are produced by manufacturers
who follow EPA EnxerGy Star guidelines
for energy efficiency. Look for the
ENErGY StAR label when purchasing
your new exit sign.

Given their installation costs, their
lower maintenance costs, and low
energy costs, they generally pay for
themselves in one to three years. For
more information on ENERGY STAR
manufacturers you can visit our Web
site at www.epa.gov/exitsigns.

See the bar chart on this page for
annual operating costs for exit signs.

Upgrade Fluorescent
Lamps

s Even within the generally
Q efficient category of
Q fluorescent lighting, you

QI can reduce your energy

use by more than 66

percent by changing from the worst
to the best type of fluorescent tubes.
Fluorescent lamps were introduced at
the World’s Fair in New York City and
San Francisco in 1939. Surprisingly,
their designs changed little over the
years until recent breakthroughs that
have significantly improved their
efficiency and the quality of the light
they produce.

T-8 lamps and electronic ballasts.
T-8 lamps use their smaller diameters,
phosphors, and coating to improve
efficiency by about 10 percent



compared with standard T-12 lamps.
Electronic ballasts use about 30 per-
cent less energy than old magnetic
ballasts. Ballasts are devices that
provide the proper voltage and current
to fluorescent lamps, which don’t
regulate themselves like incandescent
lamps. T-8 conversions cost $50 to
$100 per fixture, so you might wonder
if it is worth the trouble. The answer
depends on your local electricity costs
and how often you use the lights.
Generally if you use the lamps 60

If youre not using
T-8 lamps and electronic ballasts in
your fluorescent fixtures, you're using
vintage 1940s lighting technology.

ceeeeeesssees. Technical Support

hours per week or more the answer
is “yes” or at least “yes, it’s worth

finding out more information.” All you

need to do is ask your local lighting
contractor or electric utility company

to perform a detailed analysis for you.

This can usually be done free of
charge.

Other ideas. T-8 lamps and electronic

ballasts aren’t your only solution.
Modest gains are achieved from 34-

watt “energy saver” lamps. De-lamping

and/or reflectors can help also, as
discussed later in this section. Some
designers are switching from fluores-

cent tubes to lower power metal halide

fixtures for a more industrial look.

Consider the example scenario shown

at the bottom of this page. There are

four different retrofit options. None is
the single “right” answer. They are all
viable, cost-savings, quality-enhancing

ideas. Choosing between them is a
business and design decision.

Current Light Level
Current Energy Use

Explore Your Options

A business has 20 4-lamp, 4-ft. fluorescent fixtures in an office area. They are on about 50 hours a week. The primary tasks of
most occupants require computer use. Recommended light level is between 50 and 75 footcandles.

95 footcandles
9,984 kWh/year

Current Annual Energy Costs (at $0.08/kWh)  $799
Energy Annual  Simple
savings Cost savings payback Lightlevel Light quality
Upgrade options kWhlyear $ $ years
Option |: Install 34-watt “energy saver” lamps.
Light level is lowered to about 85 footcandles. 1,664 $360 $133 2.7 Improved  Slightly better
Option 2: Install four T-8 lamps and an electronic
ballast in each fixture. Light level remains the same. 3,744 $1,280 $300 4.3 Still too high  Much better
Option 3: Install two T-8 lamps in each fixture,
with a specular reflector. Fixtures are
“tandem-wired” so two fixtures share a single
ballast. Light level becomes 55 footcandles. 6,916 $1,340 $553 24 Ideal Much better
Option 4: Install new deep-cell parabolic
fixtures with T-8 lamps and electronic ballasts.
Fixtures are “tandem-wired” and light level
becomes 55 footcandles. 6,916 $2,600 $553 4.7 Ideal Ideal
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If you replace your outside
security incandescent
lamps with sodium lamps,
your costs may decrease
by 80 to 90 percent.

Install High-Intensity
Lamps

If you work in a warehouse
with high ceilings and don’t
have fluorescent lamps, you
probably use high-intensity
discharge (HID) lamps.
Mercury vapor lamps use
older technology and are

less efficient than other HID lamps,
although they do provide a white light.

Upgrade from mercury vapor. At

a bare minimum, you should replace
mercury vapor lamps with more effi-
cient metal halide lamps as the old
lamps burn out. Even if you need

to replace the ballast or the whole
fixture, it turns out to be economical
for almost everyone and no one can
even tell you're doing it. Metal halide
lamps render colors as well as mercury
vapor lamps. They come in a variety of
power outputs from 50 to 2,000 watts
and have long life. They also come
with a clear or coated bulb. The
coated bulb has the best color rendi-
tion property and can be used for
display lighting.

Use metal halide for retail. You've
probably seen metal halide lights
without even realizing it. Most of the
new “big box retail” stores are illumi-
nated using metal halides. They are
the bright white lights typically hung

from the ceiling girders at 20 to 30
feet. If you have high bay retail, switch
from fluorescent to metal halide for a
brighter look without increasing your
energy costs. Typical payback: five
years, less if it increases sales.

Also, manufacturers have recently
started selling small metal halide spot-
lights. The bright white light combined
with the narrow beam and sparkle can
make merchandise really stand out—
the benefits of halogen with lower
energy costs!

Use metal halide or high-pressure
sodium in warehouses. Choose
high-pressure sodium where light
quality is not critical and rock-bottom
energy use is the goal. Typical pay-
back based on 12-hour-per-day
warehouse use is about three years.
Use metal halide instead in high-
profile or color-sensitive areas or
areas where people need to perform
detailed work.

Install high-pressure sodium
lamps outside. High-pressure
sodium lamps are popular for
warehouse, outdoor, street,
and security lighting. They
come in a variety of power
outputs from 35 to 1,000 watts
and have about a 20,000-hour
life. Sodium lamps are the most effi-
cient lamps you can buy. Most of them

Labor cost
15%

En